Binding of meso-tetrakis(N-methylpyridium-4-yl)porphyrin to triplex oligonucleotides: evidence for the porphyrin stacking in the major groove.
Induced CD spectra of meso-tetrakis(N-methylpyridium-4-yl)porphyrin (TMPyP) complexed with d(A)12.d(T)12, d(G)12.d(C)12 duplex and d(A)12.[d(T)12]2, d(G)12.d(C)12.d(C)12+ triplex in the Soret band were compared in this study. When TMPyP is complexed with the duplex, a monomeric CD spectrum at a low [TMPyP]/[oligomer] ratio was apparent, while at a high mixing ratio, the excitonic CD was dominant. In contrast, when TMPyP was complexed with the triplex, the excitonic CD disappears at a relatively high mixing ratio, indicating the TMPyP exciton formation is inhibited by the third strand, which is located in the major groove. This observation indicates that the exciton is formed at the major groove of both AT- and GC-rich DNA, while the monomeric TMPyP binds at (or near) the minor groove of the AT site.